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(54) FORMATION OF CANTILEVER HAVING PROBE 
(57)Abstract: 

PURPOSE: To keep resonance frequency high and to 
enhance production yield by forming a probe pattern on 
an, SOT substrate at a predetermined position and 
forming a catiiever pattern as a silicon oxide film and 
removing the Si membrane of a non-oxidized part. 
CONSTITUTION: An Si substrate 1 and an SOI 
substrate consisting of an insulating layer 2 composed of 
a silicon oxide film and an Si membrane 6 are used and, 
at first, a mask layer 1 1 is formed on the membrane 6 
and, thereafter, a conical body 12 becoming a probe 
pattern is formed and further formed into a sacrifice layer 
pattern 7 by a semiconductor photolighography process. 
This pattern 7 is oxidized to form an oxide film 8 
becoming a cantilever 3 and a taking-out electrode 5 is 
formed thereon by an electron beam vapor deposition method. Next, an oxide film 8 is 
patterned to form a cantilever pattern 3a and the pattern 7 is subjected to plasma etching to 
form a gap 9. The cavitation of a probe realizes low mass and resonance frequency can be 
enhanced and the yield at the time of the removal of a sacrifice layer can be enhanced. 
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[!B*3Si] s i *^B B B ^b^5^^^±t^t:K^ 
ft-OS*SO l£««:ffll\ '>ft<fcbTE© (a) *3 

it; (b) oxssrffor, Ric»{bSix-cv>3i^tt» 

(a) s im^mmzmtLXisv^^mmtLx* 

(b) 0fS^fflWc«»/<^-^«r?gfiB:f 6XS 

[«*«2l (b) IgOgi: (a) X8S:tT5»* 
* 1 fB^O^fe 
[»*S3] (a) Xg*>«l£ (b) X^tT^lt* 

[Id** 41 (b) xga*, *yfw<-/^^-yi 

\zs<? - ~ y ?-t z> xa £ f? 5 1 4 ^ 1 4 <D v N-f 

ftri> 1 ^{w|2tt^fc 
IBf*«7 I ^X^x^fy^ S F6*5J;tWF3 

9 ] soi s 

i Vx-^k%-<DS i ^x^«LTg^U ^^2 
o <0 £ 31 /n(7) V vfft**— # SrWRft; L T# h ftfc <0 t? 
fc*flt*I 1 L 8 ©ivf ft** 1 ^lC|S^^r& 

[0 0 0 1] 

^£^Ttf^f S^v^w^ #tcSTM (Scanni 
ng Tunnel ing Microscope) , AFM (Atomic Tunnel in 
g Microscope) t££<D*?<4 # P^^y^f^i LT 

[0002] 



(2) 7-333232 

[0 0 0 3] iftb^ftJRfcJiiK STM, AFMfci? 

^TP<3 0 ^?>1#J£LT, U. T. DuerigfcfcJ: 5» 
70 3BSftfcE«3-=y Mc*Ht*;tr>f 1 W<— ("Direct 
access storage unit using tunneling current techni 
ques", U.S. Patent Number 4,831,614) #*><5 0 
[0 0 0 4] ;oJ;5M>f^Ml WitfK. E. 
Peter sen(c<t £ "Dynamic Micromechanics Si I icon: Tech 
niques and Devices" (IEEE Trans. El. Dev., Vol. ED 
25, No. 10, 1978, pp1241-1250) CEtO^!:J:ot 

tv* D ;K^^ I- £ 5 -7 ^ > ^ i 0 # w< 

20 -/^-yoB»it^ *:<om&tt£ otitis 

(W. D. Pohl. "Distance-controlled tunnel i 
ng transducer". U, S. Patent Number 5, 043, 577) 0 
[0 0 0 5] Z<D£ ?#m§\-tt£$>3'i's<-\Zgj&£ 

rftbo&fr£^7t-f r£T\ ft 

ffiii^ (image tracking speed) £±Jf -5 r kfcXZ Z 

nmzf&mxz, &mmm%±.\Tzzkt^mktez tt 

30 [0 0 0 61 %<Dtz#>\Z\Z* &&tt%$>?-Us<—<Ds< 

> y a >fRK{bK, -> y ^ >mtm, s i «^ i 

[0 0 0 7] 

**r±ff* ^ t . *fctt*H#«M, 831, 614*9! 
&SI-^£ftfcJ; 5 4Rffi**-fr*»^c:tt, 
SrTJf -5 - i TrWaomJBE£Ttf 6 r fc 6 
So fct, ><*36»OR3tttO. 01-10pN/m 

[0 0 0 8] 'tot, ^ff^3«tU ; ^>^i//<-coSfi$: 

*1-5 ^ i -eSktaBKfc it/*ma«fciPi±S*5*ft 

50 [0 0 0 9] »ffi«KS:J5«><5fc«), &#\*Zy?l"* 



-1- 



(3) 



«M¥7-3 3 3 2 3 2 



{mm SrRfOfcoo*«H»«cfRtt«T^ (I) 
$*i -5 (K. E. Petersen, IEEE Trans. El. Oe * 

fR=- (3 E 1/ (M+O. 2 3 m) 
E I tt*V*-W<-©«rB2ft*-^Vh, Mil 

[0 0 12] tiOipttifcfttDWtr*^^-©* 
J5fc?»4:LT, T. R. Albrechtb (Method of forming 
microfabricated cantilever stylus with integrated 
pyramidal tip", U.S. Patent ; Number 5,221,415) ici; 

[0 0 13] U&>L4#fe, £<0#ffl«lF5.221.415* 
<DS i , A U Ti, Ni^ ^fcH?|MlC*3V>"CO^ 

[0014] »ffi»^«F(OS^«aK*S 3 o oto 

oTV^6^-fV-/^^^7^ ; ^p°d^#7740 Corning^ 

[0 0 15] BSS^i:x^7^i»«ttff» 30 

[0 0 16] £f>tc, flHSii*yf-u/<-«:»*Lfcft 

[0017] *II«r§K 831, 614*Wffl»£fStt<D;frjfc 40 
S i gffiT*l;£, S i SfiBJblcttftR, SK 



50 



*v., Vol. ED25, No. 10. 1978, p. 1247fcB?) , 
[0 0 10] 
[ftl] 

) 0 5 /2/;r • • • (I) 
[0 0 18] £<bl^ 1&ft&mWih&£Xfi!&#i:Gi'Z 

[0 0 19] RH*(DSifS:^>^rV^J: 
Sr_L[e]So «#f*J5<1-5fc#v\ 5$ (I) co*SH» 

[0 0 2 0] *®^fF4.831.614^^S-C«, 

5 lift*. L*»U P**^* 

VttZ (sticking) ^-T<, &S*B5<o<B;TS:ffl< 0 
[0 0 2 1 ] rcoi 5 4WMjfttcfc*-C, 
(1) ««K^Wtttft<:X<«o^ (2) S 

ft, (3) £Mi£&<)<Di%\,mftZ : $i-Z*>'3 L i>'<- 

[0022] 

**Wf±, S i ^ e B s ^ib^^^^±^f^ 

ZtlXf&Z>SOl&&%%\<\ 'P?l< ttTm<D (a) 
*5<fctf (b) oxm^rffoT, Rfc»fl:4iT,TV^ftV>» 

[0 0 2 3] (a) Siil^SlrMlti/y^yi 

(b) mj£<o&&\z&ns<?-*zmfgtrz>xm. 

r^v^r Victor, sijfii:»«imiWI* 

SS^iiSlwiCSS^ (intrinsic stress) ^'>ft 
[0 0 2 4] SOI *KM\ ^1 OS i MU>^$ 



5 

10 0 2 5] m&&£XfZ>'3-l's<-ZMf£1-Z>Tm 
tt, S i8R©Hfc*r#*Lfc*fc. Si»R«rKftXf 

tt, ^yf ^-/^->ii^fyh (Spindt) blc 
J:!9»36*ixfc** (C. A. Spindt et al. "Physical 
properties of thin film field emission cathode wit 
h molybdenum cones". J. Appl. Phys. , 47. 1976, pp5 
248-5263) £iB^Tf1^-f£o ZfMi.*l'?i"<'-'<* 

a i: r y 7 w * T»©ltlBlfc*t" £ * * 31 ? ^* > ^ 

[0 0 2 6] *&<Ofli*t*»Jfi1-*#8:£ trtt, S i » 

(KOH) % TKSffcx h7^f^7^^9Milfi( 
(TMAH) t£Z<DTJ\'*})imm^&'iX^y : 5->y 

U &$W^<o/^~>£S iSRlcjgfifc-ta. tfcK, 
S i«R<0—8|5«:l&*Lfc«fc:. BSfbv- y a vS£<bR£ 

45 a 

[0 0 2 7] hv^SffiSrfcffi-f 

[0 0 2 8 ] si &R£l&£-f SXgfi, ±ffiXg(c£ 

S i WRftaiyf ^^1**^5 XS"CS>5 Q 

y^^TI*. S i ZWRth^v^sflrZ^y^ 

(sticking) Mt5^i^T'§^ 
[0 0 2 9] EJ£tt#*4 LTte, CF«, SF6, NF 
3, CCU, CC I 2 F24i?<0#**ffi^f 7*7X^3: 



(4) #$¥7-3 3 3 2 3 2 

[0 0 3 0] +4fo*K SO IfflEKfcltSS iiWKS: 

MtL, s i»R&BfbLfc«fbR (*^w<- 

Jc*v^w<-«r^rsri^pTfi6i45o rixiii: 

»OiSTS:ffl^Swi36N«Bi45. 
70 [0 0 3 1 ] *>^^<-«S l^gHtf*^ 

tJ:9»«L^>y 3^8ftR«t9 4S^:ft, Qtt** 
<T-#, KffiSg»4iro*jfelcJ:»jflF»Lfc*y^w< 
-icit^TSR^^iaStctlSSKlSA (intrinsic st 
ress) a*'>4<> * y£w<— *>K <9 V>fccD£ 

4 So : 

[0032] i?yf M-liSO I IWS i 

»R*fR»<kUT*jSUfci6fbRJ:!3 45fc26, 

20 [0 0 3 3] &Ji<D£ 5 #«W*>#ft-Ctt, S i ^ 
&£i frb 4 5 •? * ^±l£8KbR 4r L TS^ L a 
jJ^SSS i»Ra*«ja£*vC4SSO iSffiW^ 
t\ atttiES i»RS:»ft;Lfc^y3V»fkR^6 
^§^yfw^-y«L, Kfb£*iT^4^ 
«iia S i 8PR£l£3rt-5 <h ic J: 19 # >^ U"<-£Jg& 

[0 0 3 4] ftoT, ffi|»«:^LT*^^<-«rS i 

30 «<«ortd^«Bi:45o sol£«fc:ffl^fc 

5 i aSiirh^^^X^Sr^Bfci-Sbt^iO, 

[0 0 3 5] S i SSB^^r^ttJl^ L-CffiV\ 

ti^y^x-^ni^^v^ictoT^-rsr ir% ^> 

[0 0 3 6] 

^0 [0 0 3 7] (Hife^J l) Bl tt*jSW^)«*f 

*^w<-ojBfit*ft<75i«IS:^1-XSia-Cfc»J, HI 

[0 0 3 8] U2{CioV^r, UiSiSfi, 2tiSi» 
R4rKfbL-CffML^'>y =>y^kR^<b45lfe&S, 
3tt»^bR^e>46*>^^"-> 4(^#f, 5tt»D 

0, ^yf^- liso iis^s i »RSrfR»fbur 
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[0 0 3 9 J Hliffl^r, @ 2 ^ ^f- 
Wrt*«*rRMi-6 (Hl(O«-0li0 2cOA-A»f®lc 

[0040] rco*^w<-?ga;xa»cfflv^so i 
SKtt, siifii, =vKfl*J:9j*Sfe»i2 

}o<£tfS iSJ&6£9j£6 (Bl (A) ) o 
[0 0 4 1 ] r <D S O I g«<D S i MB 6 ±lC«tHBfifc 

-ffcfctfxos iORI^Mlfc (Hi (B) *5j:t/ 
(C) ) o S i P)M#<Otef&^ 0. Wolterib CMicrom 
achined Silicon sensors for scanning force microsc 
opy", J. Vac. Sci. Techno I. 8, Vol. 9, 1991, pp135 

4-1357) iris^^nrv>6s i A^^mm^m^ 

mCX?t^fz 0 ZtilL (10 0) ffitf>Si»R6±fC 
fiECVDfe (LPCVD) Srfc^TC/yaVlftB 

^-ystfsu.Hi (b) ic^-r^y =>afcR^b 
i9Hi (c) <Dm\s<?-y tttznmfri 2&%m 

[0 0 4 2] Rfc, PlIMttrflMtlfcS i 

— Wt:*J*Lfc (Hi (D) ) o 

[0 0 4 3] fcic, KfWe* • 7k** 

»fkb-c, #:^w*-i:fc£i£{kR8 

^*-» £ffMLfc (Hi (E) ) o rtlfcJ:^ 
fc»8ttlfe^2 £S«Lfcfll£ LtMStifc. 

[0044] :o^M8 ±(cKffliK*iSfe^-aT*fcS 
«^ tr- A JS#Jfe|c £ o r H-OKS#BB«T-C«iH! L 
tCr50nmtPtl00nmWU 7*hVy 

SrJ&SLfc (Hi (F) ) o 

[0 0 4 5] -fcOSL »ffcBl8«:7* h!)V^77^ 

aMl (Hi (G) ) , Sv^SFG^tfflV^t 
^X^xyfy/CJ; rj s i frbfc%*mm'<9 
7^K7-Y^yfy^Um9eMU: (Hi 
(H) ) . 

[0 0 4 6] £l_k<DJLmz£oX, 3 

[0 0 4 7] reO^>^W<— ©agft-B^li, ^fbUi: 

*<, Lfrb^v ^>m<mxm&£tix^zztj!}>t> 

[0 0 4 8] *3«SWlci3V^Trt:, BKfcSixfca* 



(5) $#&H¥7- 3 3 3 2 3 2 

[0 04 9] H3, 4*3<fcU<5l*, ^COHH 

[0 0 5 0] E6l«<DXSlCJ;oTfE»Lfc^*W 
[0 0 5 1] H6IC*3^-C, 2 1teSigfi, 2 2I3S 

0 i s»^i-t5«aw. 2 3f±s i mm&mki&tft 
icxvxmmziittm&m^xttsivtz&it* 2 5# 

[0 0 5 2] Si m& 21 t 3 0 <Dt£L\Z.W8hW> 

20 IK 4 lie* 9 ItJEfclWJP-rsr 
6 (SU:fcJ:tf5lc|g|*) 0 

[0 0 5 3] J^JLT. MOS h7>^^(DM^at7, 

^/^(DM^I:/fto **5> 0 3, 4fcJ;tf5* 

(D&H ( (A) - (N) ) 13, IH6CDB-B»r®J-oV> 

[0 0 5 4] r<&»£\ so uris, 

m^xmit^xnm vx rtiaots 

fcfcOSrfflV^^(E|3 (A) ) o :i<D|BL n-MOS& 
2<&Btfftt:5 0 0 nmi Lfc 0 

[0 0 5 5] 5t-Lt#t>JxfcSO I £ffi<0S i 

IS2 1a £Htf>±ffi*»bffl£iU Hi? 2 urnOS \W 
B2 ezmfcLtc (H3 (B) ) . 

[0 0 5 6] iikl:, S iSIKSr^^ b y y^77^^P 
40 -fe*£E^T^*--=>^U H3 (C) «d^i-«ttji 

[0 0 5 7 ] *<0«ttJB'<*-:'£*r3£lR& 
Sft^Srfflv^KftLT, Rfk»2 8£J&SLfc (H 
3 (D) ) o »ttJi^^->±-COttfbR(Off^ttO. 
5/imiU -til** >^uv<Hffiff *ofc 0 ^ixW 

1 ^mift9, MOST^7^-/UK^fbSl4 2 ^ It 
[0 0 5 8 ] R(^ N n —MO S S iStS21 ±IC?F^ 
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U y-httffi3 2 ^y$rLPCVD 
ICT»J*U s<?-~^SLXm4 (F) (7)J:5<C*iS 

ioo 5 9] v-Ymm3 ustxnf-hnm 

3 2 icy vSM^VitAU Kf^t^llt, V 

4 (G) ) . 

[0 0 6 0] fclC PSG £l*zmfijc 

3 5«rfl&8Ut 0 &^r% y-^isit/KWXIS* 

OKjft«ffifcfc5A 1 tt«3 4*J&*U 

— >gi>K3 6 t45 a-S i N (1/im) *0 4 

(H) td^-TJ: pi^s i H4^NH3<oS-&^icJ:'»)y 

/U K»fbBIS:-&«>fc n -MO S (7>/Bfftttt 3 jt mT&o 

[0 0 6 1 ] 8ftR2 8^^- = y^lT* 

yfW<-^-y2 3a^ML (14 ( I ) ) , ffJ 

ia*^u/<— ^2 3 a ±^nffiag#jfeo— a-e 

Cr ( 5 0nm) t A u ( 1 0 0 n m) £rfi£MU 7* 
(J) ) o 

[0 0-6 2] b tb\zx vmmzfrtt&z 

xg*ig5«:ffiv*-tiMH-a. 

[0 0 6 3] B4 (J) T^L^:SS±lwUv?^ h£3 
^KJ: *)*V yjx 3 9T^7f^^tfc (85 

(K) ) o m^tf-^3g*felwJ:D Au £9/«;5&$rS 

SS4.0*J5)cRU 3 /imOi^^(0^ff2 4«l 
(15 (L) ) , l/^ h**»-r5*««»K:Til 7 
h^-7i"5wi:(cJ:?)|»*L^ (05 (M) ) o 

S FetwJ: t) S i75^*S^ttS^^ r ->'2 7^K 

[0 0 6 4] J^±^XS(CJ:«9, H6JC^Lfc*a{klE] 

tfy^l^-WSI^Ttt, *m*m. 831. 614^*5 J: 05 
5,O43.577^»SIC!a«(O|lte0iJiitSLT, 

S:iS<-t"S-t^"C#fc (S i m&M\zBfSLLtL* 
fctfcftLT, «l«-Ofl5$Sr«l3Mmfi:<-f^ 

[0 0 6 5] *B»ffF4.831.614-g-W»»Uffi«iW^^ 



(6) #H¥7- 3 3 3 2 3 2 

7\ 1"#fc*>> Sfiffi07-r-^KKfbJR.4 2Srffl^T 
LfcSlttt £<DZ>^ u/<- fc W oHJStfJ 2 id 

[0 0 6 6] ^<oS*> 8R«*/j:v^^f-w<-«)#« 

lW*C5 0kHzT-fcl R$t«rottfc4frg\ fit! 
%<r>'&&<D#<>{ 7 6 /im) 5 kH ztfc 

70 S3nm) •Cll34kHzi49, 

^W<-|Clt^T*fiJSa»34Sia2fSEil±.t4 9, fU 

[0 0 6 7] *^^0^7 ^ Uv*- Yt/^t (O S i 

TSI^/Sifiei-£C3»EtfJ (intrinsic stress) tf* 

20 [0 0 6 8] *10^^M*Sl-«totIM$il 

YJi'V** bf&SM-tZZ. t^mxh^o *Hte0*J 
Til, n-MOS b7>"^^(^MXg{CO^"CW 
KELfcdv 7 h^V^^^tfB i -CM 

o s 7 p cl-fe^^cov^x^p^^^fflv^T?F^•r6 r 

t^ffi-Cfci. B i-CMOS5:Mt6f^li, 

^z>-t\c£v, soiss^ts-^^e-cfc 

£ e B i -CMOSCt^IieMt5Xl$:^ 
30 tttf, n - MO S *Jg«t5Iittl3iaS3*©7 # P*^ 

[0 0 6 9] 

(1) a^U.^yfu/^SiSKIJ; 

ft»Sr«<«ori:^t?#, (2) S O I S«Jwffiv> e> 
ft<5 S i gffi±lc Fy^^ - ^ r**»* 

*«EBt^*a{W*prSBfc4 5, (3) 

^ <t^b, «*«j«QfilS:iK<1-5ri:^-e#, L^fcS 
9#4<, (4) KftBSJgfiXaws iife/7Xv^ 

[HB<o(H**attW] 

[Hi] fr&Wo&ft&G1-%*> s ?i'' < '-<0&l&%fe 

50 [0 3] &%fft<Dmt&G1*Z%^^' < —to&&ftfe 



(7) 



ftffl¥-7-3 3 3 2 
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m\<om (Mam z) oftioosgpg (xs (a) - 

(E) ) Sr^-t-XSHTfeSo 

[a 4 j H!£«2oxso«Bao5aB'(xs (f) - 

(J) ) Sr«1-xaH-Cfc5. 

[us j nv&m 2 ©isomo 4 (xs (k) - 

(N) ) Sr^1"XSHT-fc5 0 

[16] ^»j2r*jK5t*^6^u-^^r-f-5^v5 : -u^ 

1,21,21a Si £fi 

2,22 &&Jg 
3,2 3 ^yf 

««- 
s iftK 
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3a, 23a 
4,2 4 
5,2 5 
6,2 6 
7,2 7 
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8,2 8 
9,2 9 
1 1 
1 2 
3 0 
3 1 
3 2 
3 3 
3 4 
3 5 
3 6 
3 7 
3 8 

3 9 

4 0 
4 1 
4 2 
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